ABSTRACT
Introduction
Apricot (Prunus armeniaca L.) is a member of the Rosaceae family and is widely distributed in most countries of the world. The problems of industrial waste are becoming harder to solve, and much effort will be needed to develop the nutritional and industrial potential of by-products [1] . The kernels are considered as nontraditional potential resources for oils [2] [3] . World apricot production is about 2.5 million ton. Turkey produces about 1/5 of total world apricot production. The apricot production in Turkey is 557.572 ton and 716.415 ton in 2007 and 2008 years, respectively. The one of highest apricot growing location in Turkey is Malatya province [4] . Some fruit seeds such as cherry, apricot, citrus and apple can be used as sources of oils. Some seed oils are already used for several purposes: blending with highly saturated edible oils to provide new oils with modified nutritional values as ingredients in paint and varnish formulations, surface coatings and oleo-chemicals, and as oils for cosmetic purposes [5] . Currently, large amounts of fruit seeds are discarded yearly at processing plants. This not only wastes a potentially valuable resource but also aggravates an already serious disposal problem. To be economically viable, however, both oil and meal from these fruits seeds must be utilized [6] .
The aim of this study was to determine their physical and chemical properties of apricot kernel contents of several apricot cultivars collected from Malatya province in Turkey.
Material and Method

Material
Apricot cultivar (Hüdayi, Hacıhaliloğlu, Soğancı, Şahin-bey, Hacıkız, Canino, Caona, Sakıt-2, Çekirge-52, Erkenağerik, 693-K, Karacabey, Ethembey, Alyanak, Kabaaşı, Hasanbey and Aprikoz) kernels were obtained by hand processing from apricots growing in Malatya province of Turkey in August 2008. Kernels were kept in glass jars until analyses at refrigerator. In all stages of trials, dry and mature kernels have been used.
Chemical Analyses
The some chemical compositions (crude fiber, crude oil, crude protein and crude ash) were analyses according to AOAC [7] . Viscosity values of kernel oils were measurement with Vibro (SV-10) Viscosimetry [7] . For oil analyses, each samples was homogenized and subjected to extraction for 6 h with petroleum ether (boiling range 30-60°C) in a Soxhlet apparatus. The extracted oil was dried over anhydrous sodium sulphate and the solvent was removed under reduced pressure in a rotary film evaporator. Oil percentages were determined by weight difference. Ash was determined in a muffle furnace at 900°C for 8 h [7] . The nitrogen content estimated by the Kjeldahl method and was converted to protein content by using the conversion factor 6.25. The fiber and moisture were determined according to Demir and Özcan [8] .
Determination of Fatty Acids
Fatty acid composition for apricot kernel samples were determined using a modified fatty acid methyl ester method as described by Hışıl [9] . The oil was extracted three times for 2 g air-dried seed sample by homogenization with petrolium ether. The oil samples (50-100 mg) was converted to its fatty acid methyl esters (FAME). The methyl esters esters of the fatty acids (1 µl) were analysed in a gas chromotography (Shimadzu GC-2010) equipped with a flame ionising detrctor (FID), a fused silica capillary column (60 m x 0.25 mm i.d.; film thickness 0.20 mikrometer). It was operated under the following conditions: oven temperature program. 90℃ for 7 min. Raised to 240℃ at a rate 5℃/min and than kept at 240℃ for 15 min); injector and detector temperatures, 260 and 260℃; respectively, carrier gas. nitrogen at flow rate of 1.51 ml/min; split ratio. 1/50 µl/min.
A Standard fatty acid methyl ester mixture (Sigma Chemical Co.) was used to identify sample peaks. Commercial mixtures of fatty acid methyl esters were used as reference data for the relative retention times [10] . Quantitative analyses of the fatty acids were performed using the heptadecanoic acid methyl ester as internal Standard. The results are mean values of three replicates.
Determiation of Mineral Contents
About 0.5 g of dried and apricot kernels were put into burnig cup with 15 ml of pure NHO 3 . The sample was incinerated in a MARS 5 microwave oven (CEM corporation Manufactura) at 200 o C. Distilled deionized water and ultrahigh-purity commercial acids were used to prepare all reagents, standards and apricot kernel samples. After digestion treatment. samples were filtrated through whatman No 42. The filtrates were collected in 50 ml Erlenmayer flasks and analysed by ICP-AES (Varian). The mineral contents of the samples were quantified against standard solutions of known concantrations which were aralyjed concurrently [11] .
Working conditions of ICP-AES:
Instrument 
Statistical Analyses
Results of the research were analysed for statistical significance by analysis of variance [12] . This research was performed by three duplicates with a replicate.
Results and Discussion
The physical and chemical properties of some apricot kernels collected from Malatya province in Turkey are given in Table 1 . The crude fibre, crude ash, crude protein, crude oil and kernel weigh values of apricot kernels were determined. According to variance analyses, important differences were found between crude cellulose, crude fibre, crude ash, crude protein, crude oil and their weighs and kinds as statistical, p < 0,01 level. The oil yields of kernels varied from 42.2% (Canino cv) to 57.2% (Sakıt-2 cv) of the dry weight. The oil contents of kernels changed among the varieties to more than about 50% of each. However, because of economical value of the oil, these kernels could be used as potential sources of oils. Sakıt-2 cultivar had the highest oil content, followed by Çekirge-52 cv (54.4%), Erkeneğerik-cv (54.7%), Şahinbey cv (54.1%), Ethembey cv (53.9%), Kabaşı cv (53.9%), Hacıkız cv (53.5%) and Hacı-haliloğlu cv (52.7%). The crude fibre contents ranged between 4.06% (Sakıt-2 cv) and 7.63% (Aprikoz). While crude ash contents change between 2.138% (Kabaaşı cv) and 3.454% (Aprikoz), crude proteins of kernels ranged between 15.1% (Kabaaşı cv) to 24.2% (Caona cv). In addition, kernel weights changed between 0,300 g/unit and 0,576 g/unit (Alyanak cv), Femenia et al. [1] had reported that kernels of bitter and sweet apricots collected from Mallorca (Spain) contained oil between 39.7% and 47.2%; 49.8% and 56.1% oil, respectively, In other study, kernel oil contents of almond were determined between 45.9% and 61.7% [13] . Dry kernels of plum, apricot and peach contained 32%, 37% and 43% of oil, respectively [3] . Kappor et al. [14] obtained values of up to 67g/100 g for oil content in sweet apricot varieties. Özcan [15] determined moisture (4,91-5.12%), crude oil (45.3-51.4%), crude protein (23.58-27.70%), crude fibre (13.49-17.98%), crude ash (2.10-2.67%) and mass of 100 kernels (28.72-49.6 g) values of four apricot cultivars. These properties are effected mainly by variety [16] . However, higher protein contents (37-45 g/100g) have been reported by several authors [6, 16] . The results in this work are in general agreement with these results.
Our results related to apricot (47.55 to 55.45%) was found similar values those of Kappor et al. [14] , Femenia et al. [1] , Özcan [15] and Matthaus and Özcan [17] .
Some chemical and physical properties of kernel and oils are shown in Table 2 . According to variance analyses, differences between varieties to peroxide value, acidity, refractive index and viscosity were found statistically important at the p < 0,01 level. While the peroxide values of kernel oils change between 0.834 (Soğancı) and 8.294 meq/Kg (Karacabey cv), acidity values ranged between 0,279% (Kabaaşı cv) and 0,700% (Karacabey). The highest peroxide values were established in Hasan- Table 3 . Results showed that the oils of all varieties used in this experiment had higher oleic acid content (between 53,06% and 70,90%) than those of other fatty acids. On the other hand, linoleic acid contents of kernel oils ranged between 21.43% (Sakıt-2 cv) and 35.67% (Aprikoz cv), As an be observed, the proportions of the most abundant fatty acids (oleic acid) of the kernel oils varied among different varieties. This proportion was also higher than that in other fruit seed oils; mahaleb (35,4%), cherry laurel (53,7%), peanut (56,27%), date pit (49,54%), walnut (13, ,0%) [18] [19] [20] [21] . Palmitic acid is the main saturated component in all apricot cultivars. Palmitic acid is differed in the different apricot cultivars. Its percentage was found between 4,56% (Caona cv) and 6,03% (Aprikoz cv). The high concentration of linoleic acid in apricot kernel oils make these oils have high nutritional value as linoleic acid is one of the three essential fatty acids [11] . These results are in good agreement with in fatty acid composition for several Prunus kernels [1, 3, 15, 17, 20, 22] . Matthaus and Özcan [17] determined from 43.9% to 78.5% oleic, from 9.7% to 37.0% linoleic and from 4.9% to 7.3% palmitic acids in some Prunus cultivars. The ability of some unsaturated vegetable oils to reduce the serum cholesterol level may focus attention on the apricot kernel oil due to its high unsaturated oil content [1] . Our results are similar in fatty acid composition when compared to the values in the literature.
The mineral contents of apple kernels were determined by ICP-AES. The mineral compositions of kernels are summarized in Table 4 . Mineral elements were found to vary widely depending on different apricot cultivar kernels. According to variance analyses, differences between apricot cultivars to Cu, K and Mg were found statistically important at p < 0,01 level. Also, differences of cultivars had important at the p < 0,05 on Zn element.
Ca, K, Mg, Na and P contents of all the apricot cultivar kernels were generally found very high. In addition, other minerals were determined very low. The levels of Ca of samples ranged between 1063.0 mg/Kg (Kabaaşı cv) and 2238.8 mg/Kg (Çekirge-52 cv), K contents were determined between 6206.5 mg/Kg (Caona cv) and 12715.9 mg/Kg (Aprikoz). While Mg contents are established between 1513.9 mg/Kg (Aprikoz cv) and 2115.9 mg/Kg (Çekirge-52 cv), P contents of kernels were found between 3177.0 mg/Kg (Soğancı cv) and 3762.9 mg/Kg (Hacı-haliloğlu cv). According to report of Femenia et al. [1] , phosphorus, magnesium and calcium amounts ranged between 1100-1200 mg/100 gin apricot kernels. Also, the other essential elements; iron, manganese, copper, and zinc, account for 7-9,5 mg/100 g [1] . Average mineral contents of apricot varieties were found to be between 2.73-3.68% for Na, 1.06-2.94 ppm for P, 0.35-0.64 ppm for K, 0.08-0.11 ppm for Ca, 0.23-0.26 ppm for Mg, 10.7-74.9 ppm for Fe, 11.80-42.35 ppm for Zn, 0.73-1.46 ppm for Mn and 1.10-4.76 ppm for Cu [15] .
These differencies of cultivars minerals may be due to growth conditions, varieties, genetic factors, harvesting time, soil properties, geographical variations and analytical procedures [23, 24] . Calcium is the major component of bone and assists in teeth development [25] . Other elements which may contribute to biological processes, but which have not been established as essential, are barium, cadmium [23] . The high quantity of potassium, phosphorus, magnesium, and calcium, together with the small proportion of sodium plus the content of the essential elements as iron, manganese, copper, and zinc and allows the apricot, as well as the almond, to be considered as an excellent source of bioelements [26] .
Conclusions
The accurate quantification of these analyses has very important applications for the nutrition sciences, because fatty acids, protein, oil and mineral contents in particular seed have a very important effect on health. These results of the experiment presented have shown that apricot cultivars have some distinctive chemical and physical properties, fatty acid and mineral content profiles. Kernels in apricot varieties can be a good source oil due to their abundance in the kernels and their high oil content. Such utilization of apricot fruits processing wastes could provide extra income and at the same time help minimize a waste disposal problem. The mineral contents of apricot cultivar kernels collected from Malatya province of Turkey were established by ICP-AES. The contents of most minerals such as Ca, K, Mg and P are at adequate levels. Mineral elements were found to vary widely depending on different apricot kernels. Apricot kernels were found to be important sources of nutrients and essential elements. In addition, it is apparent that apricot kernels are good sources of micro-and macro minerals, and consumed as a food ingredient to provide the human nutrient.
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